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AB 



BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2002 :282865 BIOSIS 
PREV200200282865 

Protein Z-dependent protease inhibitor. 
Broze, George J., Jr. [ Inventor , Reprint author] 
St. Louis, MO, USA 
ASSIGNEE: Washington University 
US 6369031 April 09, 2002 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Apr. 9, 2002) Vol. 1257, No. 2. 
http : //www. uspto . gov/web/menu/patdata . html . e-file . 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 8 May 2002 
Last Updated on STN: 8 May 2002 
The disclosure describes the purification and isolation of a novel 
human protein Z-dependent protease inhibitor (ZPI) from 
plasma characterized as having a molecular weight of about 72 kDa, 
being a single chain protein with an N-terminal amino acid sequence of 
LAPSPQSPETPA, and which produces a rapid inhibition of factor 
Xa in the presence of human protein Z (PZ), calcium ions 

and cephalin. The disclosure further describes the isolation and cloning 
of the ZPI cDNA from a human cDNA library. The 

ZPI cDNA is 2.44 kb in length and has an open reading frame that 
encodes the 423 residue mature ZPI protein and a 21 residue 
signal peptide. PZ, ZPI and the combination of PZ and 
ZPI are used to inhibit blood coagulation. 

Lll ANSWER 2 OF 13 EMBASE COPYRIGHT 2 003 ELSEVIER INC, ALL RIGHTS RESERVED, 
on STN 

ACCESSION NUMBER: 2002210052 EMBASE 

TITLE: [Protein Z-dependent protease inhibition complex: A new 

regulation system of blood clotting?] . 

LE COMPLEXE PROTEINE Z-INHIBITEUR DEPENDANT DE LA PROTEINE 
Z: UN NOUVEAU SYSTEME REGULATEUR DE LA COAGULATION 
?. 

Vasse M. 

M. Vasse, UE d'Hemostase Cellulaire, Laboratoire 
d 1 Hematologic, CHRU Charles-Nicolle, 1, rue de Germont, 
76031 Rouen Cedex, France, marc.vasse@chu-rouen.fr 
Sang Thrombose Vaisseaux, (2002) 14/4 (209-216) . 
Refs: 29 



AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 



ISSN: 0999-7385 CODEN : STVAEY 
COUNTRY: France 

DOCUMENT TYPE: Journal; (Short Survey) 

FILE SEGMENT: 025 Hematology 

029 Clinical Biochemistry 

LANGUAGE: French 
SUMMARY LANGUAGE: English; French 

AB Protein Z is a vitamin K-dependent factor identified in human 

plasma in 1984 but, at that time its physiological function was 
poorly understood. However, it has recently been shown that protein Z is 
implicated in the down-regulation of coagulation by forming a 
complex with a plasma proteinase inhibitor called PZ-dependent 
protease inhibitor (ZPI) which inhibits activated factor 
Xa on phospholipid surfaces. In the absence of an additional 
challenge, the disruption of PZ gene in mice is asymptomatic, but the 
association with the factor V(Leiden) mutation is almost always fatal 
during the neonatal period with microvascular thrombosis. Unexpectedly, in 
human a relationship between protein Z deficiency and arterial 
(ischaemic strokes, unstable angina) but not venous thrombosis has been 
shown. As protein Z deficiency is frequent (5 to 10% of the general 
population according to the studies), yet unidentified additional factors 
are certainly required to explain the increased risk of arterial 
thrombosis. A significant amount of protein Z deficiency (20%) has also 
been found in early foetal loss, mainly between the 10th and the end of 
19th week of gestation, when maternal and foetal circulations are 
connected, as well as a decrease in protein Z levels in patients with 
antiphospholipid syndrome. Additional larger, multicentric and prospective 
clinical studies are clearly required to better define the role of protein 
Z in human thromboembolic disease. 

Lll ANSWER 3 OF 13 EMBASE COPYRIGHT 2003 ELSEVIER INC. ALL RIGHTS RESERVED. 

on STN DUPLICATE 1 

ACCESSION NUMBER: 2002390439 EMBASE 

TITLE: Protein Z influences the prothrombotic phenotype in Factor 

V Leiden patients. 

AUTHOR: Kemkes-Matthes B . ; Nees M. ; Kuhnel G. ; Matzdorff A. ; 

Matthes K.J. 

CORPORATE SOURCE: B. Kemkes-Matthes, Zent. Inn. Med. Justus Liebig U. G., 

Klinikstrasse 36, D-35385 Giessen, Germany. 
Bettina . Kemkes -Mat the s Sinner e .med. uni -giessen. de 

SOURCE: Thrombosis Research, (15 May 2002) 106/4-5 (183-185). 

Refs: 13 

ISSN: 0049-3848 CODEN: THBRAA 
PUBLISHER IDENT.: S 0049-3848(02)00181-0 
COUNTRY: United Kingdom 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 018 Cardiovascular Diseases and Cardiovascular Surgery 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Protein Z enhances the inhibition of factor Xa by 

protein Z-dependent protease inhibitor (ZPI) . Thus, diminution 

of protein Z should induce prothrombotic tendency due to lowered cofactor 

activity for ZPI. In Factor V Leiden mice, prothrombotic 

tendency of severe diminution or lack of protein Z was demonstrated. We 

here present first studies in humans, indicating that diminution 

of protein Z in factor V Leiden patients aggravates thromboembolic risk. 

.COPYRGT. 2002 Elsevier Science Ltd. All rights reserved. 
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AB 



Broze, George J., Jr. [Inventor] 
ASSIGNEE: Washington University 
US 6271367 August 07, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Aug. 7, 2001) Vol. 1249, No. 1. e-file. 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 26 Sep 2001 
Last Updated on STN: 22 Feb 2002 
The disclosure describes the purification and isolation of a novel 
human protein Z-dependent protease inhibitor (ZPI) from 
plasma characterized as having a molecular weight of about 72 kDa, 
being a single chain protein with an N-terminal amino acid sequence of 
LAPSPQSPETPA, and which produces a rapid inhibition of factor 
Xa in the presence of human protein Z (PZ), calcium ions 

and cephalin. The disclosure further describes the isolation and cloning 
of the ZPI cDNA from a human cDNA library. The 

ZPI cDNA is 2.44 kb in length and has an open reading frame that 
encodes the 423 residue mature ZPI protein and a 21 residue 
signal peptide. PZ, ZPI and the combination of PZ and 
ZPI are used to inhibit blood coagulation. 
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BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2001:435701 BIOSIS 
PREV200100435701 

Protein Z-dependent protease inhibitor. 
Broze, George J. , Jr. [Inventor, Reprint author] 
St. Louis, MO, USA 

ASSIGNEE: Washington, University, St. Louis, MO, USA 
US 6265378 July 24, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (July 24, 2001) Vol. 1248, No. 4. e-file. 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 12 Sep 2001 
Last Updated on STN: 22 Feb 2002 
The disclosure describes the purification and isolation of a novel 
human protein Z-dependent protease inhibitor (ZPI) from 
plasma characterized as having a molecular weight of about 72 kDa, 
being a single chain protein with an N-terminal amino acid sequence of 
LAPSPQSPETPA, and which produces a rapid inhibition of factor 
Xa in the presence of human protein Z (PZ), calcium ions 

and cephalin. The disclosure further describes the isolation and cloning 
of the ZPI cDNA from a human cDNA library. The 

ZPI cDNA is 2.44 kb in length and has an open reading frame that 
encodes the 423 residue mature ZPI protein and a 21 residue 
signal peptide. PZ, ZPI and the combination of PZ and 
ZPI are used to inhibit blood coagulation. 
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BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2001:340860 BIOSIS 
PREV200100340860 

Protein Z-dependent protease inhibitor. 
Broze, George J. [Inventor] 
ASSIGNEE: Washington University 
US 6245741 June 12, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (June 12, 2001) Vol. 1247, No. 2. e-file. 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 



LANGUAGE: English 

ENTRY DATE: Entered STN: 18 Jul 2001 

Last Updated on STN: 19 Feb 2002 

AB The disclosure describes the purification and isolation of a novel 
human protein Z-dependent protease inhibitor (ZPI) from 
plasma characterized as having a molecular weight of about 72 kDa, 
being a single chain protein with an N-terminal amino acid sequence of 
LAPSPQSPETPA, and which produces a rapid inhibition of factor 
Xa in the presence of human protein Z (PZ), calcium ions 

and cephalin. The disclosure further describes the isolation and cloning 
of the ZPI cDNA from a human cDNA library. The 

ZPI cDNA is 2.4 4 kb in length and has an open reading frame that 
encodes the 423 residue mature ZPI protein and a 21 residue 
signal peptide. PZ, ZPI and the combination of PZ and 
ZPI are used to inhibit blood coagulation. 
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COPYRIGHT 2003 ELSEVIER INC. ALL RIGHTS 

DUPLICATE 2 

2001170421 EMBASE 

Mouse protein Z-dependent protease inhibitor cDNA. 
Zhang J.; Broze G.J. Jr. 

G.J. Broze Jr., Division of Hematology, Mail Zone 
90-20-662, Barnes- Jewish Hospital, 216 South Kingshighway 
Blvd, St. Louis, MO 63110, United States. 
gbroze@im. wus tl . edu 

Thrombosis and Haemostasis, (2001) 85/5 (861-865) . 
Refs: 8 

ISSN: 0340-6245 CODEN: THHADQ 
Germany 

Journal; Article 



022 
030 
025 
029 
037 

English 
English 



Human Genetics 

Pharmacology 

Hematology 

Clinical Biochemistry 
Drug Literature Index 



Protein Z-dependent protease inhibitor (ZPI) is plasma 
proteinase inhibitor in the serpin superfamily that produces rapid 
inhibition of factor Xa in the presence of 

phospholipids, Ca(++) and protein Z (PZ). Mouse ZPI cDNA was 

isolated and cloned from mouse liver RNA using RT-PCR. The cDNA contains 

100 nucleotides 5* of a translation initiation codon and an open reading 

frame of 1344 nucleotides followed by a 163 nucleotide 3 f untranslated 

sequence with a poly (A) tail. The cDNA predicts a signal peptide 

containing 21 amino acids and a mature protein of 427 residues with 8 

potential sites for N-linked glycosylation . The oligonucleotide and 

predicted amino acid sequences of mouse ZPI are 12% and 81% 

homologous with those of human ZPI. Like human 

ZPI, mouse ZPI contains tyrosine-serine (P(l)-P(l) 1 ) at 

its reactive center in contrast to the rat molecule which contains 

tyrosine-cysteine. By Northern analysis, mouse ZPI mRNA is 1.6 

kb in size and, similar to both human and rat, it is detectable 

in liver, but not in heart, brain, spleen, lung, kidney, skeletal muscle 

or testes. 
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2001139693 EMBASE 

Protein Z circulates in plasma in a complex with 
protein Z-dependent protease inhibitor. 
Tabatabai A.; Fiehler R. ; Broze G.J. Jr. 



CORPORATE SOURCE: 



SOURCE 



COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 

LANGUAGE: 
SUMMARY LANGUAGE: 
AB Protein Z (PZ) 



Dr. G.J. Broze Jr., Division of Hematology, Barnes- Jewish 
Hospital, 216 S. Kingshighway Blvd., St. Louis, MO 63110, 
United States, gbroze@im.wustl.edu 

Thrombosis and Haemostasis, (2001) 85/4 (655-660) . 
Refs: 31 

ISSN: 0340-6245 CODEN: THHADQ 
Germany 

Journal; Article 
029 Clinical Biochemistry 

025 Hematology 
English 
English 

is a vitamin K-dependent plasma protein that 
forms a Ca (++) -dependent complex with factor Xa at 
phospholipid surfaces. This interaction between PZ and factor 
Xa enhances by > 1000-fold the inhibition of factor 
Xa by the serpin called protein Z-dependent protease inhibitor ( 
ZPI) . These experiments show that PZ also binds ZPI in a 
process that does not require Ca(++) or phospholipids. In pooled normal 
plasma, which contains excess ZPI relative to PZ, all 
the PZ appears to be bound in a complex with ZPI. The binding of 
PZ to ZPI reduces the rate and extent of factor XIa inhibition 
produced by ZPI. During the course of these studies, it was 
noted that a PZ purification procedure, that included NaSCN (2.0 M) 
elution of PZ from an immunoaf f inity column, produced aggregated, inactive 
forms of PZ. 
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MEDLINE on STN DUPLICATE 3 

2001440927 MEDLINE 
21379114 PubMed ID: 11487045 

Protein Z-dependent regulation of coagulation. 
Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital, Washington 
University School of Medicine, St. Louis, MO 63110, USA.. 
gbroze@im. wustl . edu 

THROMBOSIS AND HAEMOSTASIS, (2001 Jul) 86 (1) 8-13. Ref: 
47 

Journal code: 7608063. ISSN: 0340-6245. 
Germany: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200201 

Entered STN: 20010813 
Last Updated on STN: 20020125 
Entered Medline: 20020122 

is a 62 kDa vitamin K-dependent plasma protein 
a cofactor for the inhibition of factor 
Xa by protein Z-dependent protease inhibitor (ZPI) . 
ZPI is a recently identified 72 kDa member of the serpin 
superfamily of proteinase inhibitors that contains a tyrosine at its 
reactive center. PZ circulates in plasma in a complex with 
ZPI. Inhibition of factor Xa by ZPI 

in the presence of phospholipids and Ca++ is enhanced 1000-fold by PZ, but 
ZPI also inhibits factor XIa in a process that does not require 
PZ, phospholipids or Ca++. ZPI activity is consumed during 
coagulation through proteolysis mediated by factor 

Xa with PZ and factor XIa. Concomitant PZ deficiency dramatically 
increases the severity of the prothrombotic phenotype of factor VLeiden 
mice. Studies to determine the potential roles of PZ and ZPI 



SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB Protein Z (PZ) 
that serves as 



deficiency in human thrombosis are in progress. 
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13 MEDLINE on STN DUPLICATE 4 

2001051375 MEDLINE 
20504046 PubMed ID: 11049983 

Characterization of the protein Z-dependent protease 
inhibitor . 

Han X; Fiehler R; Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital at 
Washington University Medical Center, St Louis, MO 63110, 
USA. 

BLOOD, (2000 Nov 1) 96 (9) 3049-55. 
Journal code: 7603509. ISSN: 0006-4971. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; 
200012 

Entered STN: 20010322 
Last Updated on STN: 20010322 
Entered Medline: 20001211 
Protein Z-dependent protease inhibitor (ZPI) is a 72-kd member 
of the serpin superfamily of proteinase inhibitors that produces rapid 
inhibition of factor Xa in the presence of protein Z 
(PZ), procoagulant phospholipids, and Ca(++) (t(l/2) less than 10 
seconds) . The rate of factor Xa inhibition by 
ZPI is reduced more than 1000-fold in the absence of PZ. The 
factor Xa-ZPI complex is not stable to sodium 

dodecyl sul f ate-polyacrylamide gel electrophoresis, but is detectable by 

alkaline-polyacrylamide gel electrophoresis. The combination of PZ and 

ZPI dramatically delays the initiation and reduces the ultimate 

rate of thrombin generation in mixtures containing prothrombin, factor V, 

phospholipids, and Ca(++). In similar mixtures containing factor Va, 

however, PZ and ZPI do not inhibit thrombin generation. Thus, 

the major effect of PZ and ZPI is to dampen the 

coagulation response prior to the formation of the prothrombinase 
complex. Besides factor Xa, ZPI also 

inhibits factor XIa in the absence of PZ, phospholipids, and Ca(++). 
Heparin (0.2 U/mL) enhances the rate (t(l/2) = 25 seconds vs 50 seconds) 
and the extent (99% vs 93% at 30 minutes) of factor XIa inhibition by 
ZPI. During its inhibitory interaction with factor 
Xa and factor XIa, ZPI is proteolytically cleaved with 

the release of a 4.2-kd peptide. The N-terminal amino acid sequence of 
this peptide ( SMPPVIKVDRPF) establishes Y387 as the P(l) residue at the 
reactive center of ZPI. ZPI activity is consumed 
during the in vitro coagulation of plasma through a 
proteolytic process that involves the actions of factor 
Xa with PZ and factor XIa. 
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2000-02957 BIOTECHDS 

New isolated human protein Z-dependent 

protease-inhibitor , used for inhibiting Factor- 

Xa, particularly for inhibiting blood 

coagulation; 

recombinant Factor-Xa-inhibitor with 
anticoagulant and thrombolytic activity 

Broze Jr G J 

Univ. Washington 

St. Louis, MO, USA. 

WO 9960126 25 Nov 1999 

WO 1999-US7040 13 May 1999 



PRIORITY INFO: US 1998-86571 19 May 1998 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 2000-062457 [05] 

AB Human protein~Z-dependent protease-inhibiting (ZPI) 

(A) with a mol.wt. of 72,000, an N-terminal amino acid sequence of 12 
residues (disclosed) , and inhibits Factor~Xa in the 

presence of protein-Z, calcium ions and cephalin, is claimed. (A) is a 

single chain protein that gives a rapid inhibition of Factor- 

Xa in the presence of protein-Z, calcium ions and cephalin. Also 

claimed are: a DNA molecule comprising a sequence encoding a protein 

sequence of 423 amino acids (disclosed) ; a ZPI with a disclosed 

423 amino acid protein sequence; a method for inhibiting blood 

coagulation involving administering protein-Z and/or ZPI 

; and a method for inhibiting Factor~Xa in serum or 

plasma comprising contacting the serum or plasma with 

an inhibitor as in (A) or a protein of 423 amino acids. The 

Factor-Xa-inhibitor has anticoagulant and thrombolytic 

activity. The ZPI can be used for inhibiting Factor- 

Xa in serum or plasma. A DNA sequence of 2,466 bp is 

disclosed. (54pp) 

Lll ANSWER 12 OF 13 MEDLINE on STN DUPLICATE 6 

ACCESSION NUMBER: 1999389569 MEDLINE 
DOCUMENT NUMBER: 99389569 PubMed ID: 10460162 

TITLE: The protein Z-dependent protease inhibitor is a serpin. 

AUTHOR: Han X; Huang Z F; Fiehler R; Broze G J Jr 

CORPORATE SOURCE: Division of Hematology, Barnes- Jewish Hospital at 

Washington University School of Medicine, St. Louis, 

Missouri 63110, USA. 
CONTRACT NUMBER: HL-60782 (NHLBI) 

SOURCE: BIOCHEMISTRY, (1999 Aug 24) 38 (34) 11073-8. 

Journal code: 0370623. ISSN: 0006-2960. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

OTHER SOURCE: GENBANK-AF1 8 14 67 

ENTRY MONTH: 199909 

ENTRY DATE: Entered STN: 19991005 

Last Updated on STN: 19991005 
Entered Medline: 19990923 
AB In the presence of phospholipid vesicles and calcium ions, protein Z (PZ) 

serves as a cofactor for the inhibition of coagulation 

factor Xa by a plasma protein called 

PZ-dependent protease inhibitor (ZPI) . To further characterize 

ZPI/ its cDNA has been isolated and cloned from a human 

liver cDNA library. The ZPI cDNA is 2.44 kb in length and has a 

relatively long 5 ! region (466 nt) that contains six potential ATG 

translation start codons . ATG 1 s 1-4 are followed by short open reading 

frames, whereas ATG (5) and ATG (6) are in an uninterrupted open reading 

frame that includes the encoded ZPI protein. In vitro 

experiments show that ATG (6) is sufficient for the expression of rZPI in 
cultured Chinese hamster ovary cells. Northern analysis suggests the 
liver is a major site of ZPI synthesis. The predicted 423 
residue amino acid sequence of the mature ZPI protein is 25-35% 
homologous with members of the serpin superfamily of protease inhibitors 
and is 78% identical to the amino acid sequence predicted by a previously 
described cDNA isolated from rat liver, regeneration-associated serpin 
protein-1 (rasp-1) . Thus, ZPI is likely the human 
homologue of rat rasp-1. Alignment of the amino acid sequence of 
ZPI with those of other serpins predicts that Y387 is the P(l) 



residue at the reactive center of the ZPI molecule. Consistent 
with this notion, rZPI (Y387A) , an altered form of ZPI in which 
tyrosine 387 has been changed to alanine, lacks PZ-dependent 
factor Xa inhibitory activity. 
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ACCESSION NUMBER: 1998356143 MEDLINE 

DOCUMENT NUMBER: 98356143 PubMed ID: 9689066 

TITLE: Isolation of a protein Z-dependent plasma 

protease inhibitor. 
AUTHOR: Han X; Fiehler R; Broze G J Jr 

CORPORATE SOURCE: Division of Hematology, Barnes- Jewish Hospital at 

Washington University School of Medicine, 216 South 
Kingshighway Boulevard, St. Louis, MO 63110, USA. 

CONTRACT NUMBER: HL34462 (NHLBI) 

SOURCE: PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 

UNITED STATES OF AMERICA, (1998 Aug 4) 95 (16) 9250-5. 
Journal code: 7505876. ISSN: 0027-8424. 

PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199809 

ENTRY DATE: Entered STN: 19980917 

Last Updated on STN: 19980917 
Entered Medline: 19980908 
AB Human protein Z (PZ) is a 62,000-Mr, vitamin K-dependent 

plasma protein whose structure is similar to coagulation 

factors VII, IX, X, protein C, and protein S, but whose function is not 

known. The procoagulant activity of factor Xa in a 

one-stage plasma coagulation assay is reduced when 

factor Xa is first incubated with PZ . This apparent 

inhibitory effect is time dependent, requires the presence of calcium ions 

and procoagulant phospholipids (rabbit brain cephalin) , and appears 

predominantly related to the incubation period of PZ with cephalin. In 

serum the initial rate of inhibition of factor Xa with 

calcium ions and cephalin also is enhanced in the presence PZ . A 

PZ-dependent protease inhibitor (ZPI) has been isolated from 

plasma. ZPI is a 72,000-Mr single-chain protein with an 

N-terminal amino acid sequence of LAPSPQSPEXXA (X = indeterminate) and an 

estimated concentration in citrate-treated plasma of 1.0-1.6 

microg/ml. In systems using purified components, the factor 

Xa inhibition produced by ZPI is rapid (>95% within 1 

min by coagulation assay) and requires the presence of PZ, 

calcium ions, and cephalin. The inhibitory process appears to involve the 
formation of a factor Xa-PZ-ZPI complex at 
the phospholipid surface. 
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BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2002:282865 BIOSIS 
PREV200200282865 

Protein Z~dependent protease inhibitor. 
Broze, George J., Jr. [Inventor, Reprint author] 
St. Louis, MO, USA 
ASSIGNEE: Washington University 
PATENT INFORMATION: US 6369031 April 09, 2002 

SOURCE: Official Gazette of the United States Patent and Trademark 

Office Patents, (Apr. 9, 2002) Vol. 1257, No. 2. 
http : / / www . uspt o . gov/ web/ menu/pa tdata . html . e- file . 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 8 May 2002 
Last Updated on STN: 8 May 2 002 
The disclosure describes the purification and isolation of a novel human 
protein Z-dependent protease inhibitor (ZPI) from 

plasma characterized as having a molecular weight of about 72 kDa, 

being a single chain protein with an N-terminal amino acid sequence of 

LAPSPQSPETPA, and which produces a rapid inhibition of factor Xa 

in the presence of human protein Z (PZ), calcium ions and cephalin. The 

disclosure further describes the isolation and cloning of the ZPI 

cDNA from a human cDNA library. The ZPI cDNA is 2.4 4 kb in 

length and has an open reading frame that encodes the 423 residue mature 

ZPI protein and a 21 residue signal peptide. PZ, ZPI 

and the combination of PZ and ZPI are used to inhibit 

blood coagulation. 
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AB 



AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 



2002210052 EMBASE 

[Protein Z-dependent protease inhibition complex: 
A new regulation system of blood clotting 
?]. 

LE COMPLEXE PROTEINE Z - INHIBITEUR DEPENDANT DE LA 
PROTEINE Z: UN NOUVEAU SYSTEME REGULATEUR DE LA 
COAGULATION? . 
Vasse M. 

M. Vasse, UF d'Hemostase Cellulaire, Laboratoire 
d f Hematologic, CHRU Charles-Nicolle, 1, rue de Germont, 
76031 Rouen Cedex, France, marc.vasse@chu-rouen.fr 
Sang Thrombose Vaisseaux, (2002) 14/4 (209-216). 
Refs: 29 

ISSN: 0999-7 385 CODEN: STVAEY 



COUNTRY: 
DOCUMENT TYPE 
FILE SEGMENT: 



LANGUAGE: 
SUMMARY LANGUAGE: 
AB 



France 

Journal; (Short Survey) 
025 Hematology 
029 Clinical Biochemistry 

French 

English; French 

Protein Z is a vitamin K-dependent factor identified in human 
plasma in 1984 but, at that time its physiological function was 
poorly understood. However, it has recently been shown that protein Z is 
implicated in the down-regulation of coagulation by forming a 
complex with a plasma proteinase inhibitor called 
PZ-dependent protease inhibitor (ZPI) which 

inhibits activated factor Xa on phospholipid surfaces. In the 
absence of an additional challenge, the disruption of PZ gene in mice is 
asymptomatic, but the association with the factor V(Leiden) mutation is 
almost always fatal during the neonatal period with microvascular 
thrombosis. Unexpectedly, in human a relationship between protein Z 
deficiency and arterial (ischaemic strokes, unstable angina) but not 
venous thrombosis has been shown. As protein Z deficiency is frequent (5 
to 10% of the general population according to the studies) , yet 
unidentified additional factors are certainly required to explain the 
increased risk of arterial thrombosis. A significant amount of protein Z 
deficiency (20%) has also been found in early foetal loss, mainly between 
the 10th and the end of 19th week of gestation, when maternal and foetal 
circulations are connected, as well as a decrease in protein Z levels in 
patients with antiphospholipid syndrome. Additional larger, multicentric 
and prospective clinical studies are clearly required to better define the 
role of protein Z in human thromboembolic disease. 
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2002390439 EMBASE 

Protein Z influences the prothrombotic phenotype in Factor 
V Leiden patients . 

Kemkes-Matthes B. ; Nees M. ; Kuhnel G.; Matzdorff A.; 
Matthes K.J. 

B. Kemkes-Matthes , Zent. Inn. Med. Justus Liebig U. G., 
Klinikstrasse 36, D-35385 Giessen, Germany. 
Bettina . Kemkes-Matthes@innere.med.uni-giessen.de 
SOURCE: Thrombosis Research, (15 May 2002) 106/4-5 (183-185). 

Refs: 13 

ISSN: 0049-3848 CODEN: THBRAA 
S 0049-3848 (02) 00181-0 
United Kingdom 
Journal; Article 

018 Cardiovascular Diseases and Cardiovascular Surgery 

English 
English 

Protein Z enhances the inhibition of factor Xa by protein 
Z-dependent protease inhibitor (ZPI) . Thus, diminution 

of protein Z should induce prothrombotic tendency due to lowered cofactor 
activity for ZPI. In Factor V Leiden mice, prothrombotic 
tendency of severe diminution or lack of protein Z was demonstrated. We 
here present first studies in humans, indicating that diminution of 
protein Z in factor V Leiden patients aggravates thromboembolic risk. 
. COPYRGT , 2002 Elsevier Science Ltd. All rights reserved. 
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ASSIGNEE: Washington University 
US 6271367 August 07, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Aug. 7, 2001) Vol. 1249, No. 1. e-file. 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 26 Sep 2001 
Last Updated on STN: 22 Feb 2002 
The disclosure describes the purification and isolation of a novel human 
protein Z-dependent protease inhibitor (ZPl) from 

plasma characterized as having a molecular weight of about 72 kDa, 

being a single chain protein with an N-terminal amino acid sequence of 

LAPSPQSPETPA, and which produces a rapid inhibition of factor Xa 

in the presence of human protein Z (PZ), calcium ions and cephalin. The 

disclosure further describes the isolation and cloning of the ZPI 

cDNA from a human cDNA library. The ZPI cDNA is 2.44 kb in 

length and has an open reading frame that encodes the 423 residue mature 

ZPI protein and a 21 residue signal peptide. PZ, ZPI 

and the combination of PZ and ZPI are used to inhibit 

blood coagulation. 
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BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 
2001:435701 BIOSIS 
PREV200100435701 

Protein Z-dependent protease inhibitor. 
Broze, George J., Jr. [Inventor, Reprint author] 
St. Louis, MO, USA 

ASSIGNEE: Washington, University, St. Louis, MO, USA 
US 6265378 July 24, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (July 24, 2001) Vol. 1248, No. 4. e-file. 
CODEN: OGUPE7. ISSN: 0098-1133. 
Patent 
English 

Entered STN: 12 Sep 2001 
Last Updated on STN: 22 Feb 2002 
The disclosure describes the purification and isolation of a novel human 
protein Z-dependent protease inhibitor (ZPI) from 

plasma characterized as having a molecular weight of about 72 kDa, 

being a single chain protein with an N-terminal amino acid sequence of 

LAPSPQSPETPA, and which produces a rapid inhibition of factor Xa 

in the presence of human protein Z (PZ) , calcium ions and cephalin. The 

disclosure further describes the isolation and cloning of the ZPI 

cDNA from a human cDNA library. The ZPI cDNA is 2.44 kb in 

length and has an open reading frame that encodes the 423 residue mature 

ZPI protein and a 21 residue signal peptide. PZ, ZPI 

and the combination of PZ and ZPI are used to inhibit 

blood coagulation. 
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Protein Z-dependent protease inhibitor. 
Broze, George J. [Inventor] 
ASSIGNEE: Washington University 
US 6245741 June 12, 2001 

Official Gazette of the United States Patent and Trademark 

Office Patents, (June 12, 2001) Vol. 1247, No. 2. e-file. 

CODEN: OGUPE7. ISSN: 0098-1133. 

Patent 

English 



ENTRY DATE : Entered STN: 18 Jul 2001 

Last Updated on STN : 19 Feb 2002 
AB The disclosure describes the purification and isolation of a novel human 
protein Z-dependent protease inhibitor (ZPI) from 

plasma characterized as having a molecular weight of about 72 kDa, 

being a single chain protein with an N-terminal amino acid sequence of 

LAPSPQSPETPA, and which produces a rapid inhibition of factor Xa 

in the presence of human protein Z (PZ), calcium ions and cephalin. The 

disclosure further describes the isolation and cloning of the ZPI 

cDNA from a human cDNA library. The ZPI cDNA is 2.44 kb in 

length and has an open reading frame that encodes the 423 residue mature 

ZPI protein and a 21 residue signal peptide. PZ, ZPI 

and the combination of PZ and ZPI are used to inhibit 

blood coagulation. 
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DUPLICATE 2 

2001170421 EMBASE 

Mouse protein Z-dependent protease inhibitor 
cDNA. 

Zhang J.; Broze G.J. Jr. 

G.J. Broze Jr., Division of Hematology, Mail Zone 
90-20-662, Barnes- Jewish Hospital, 216 South Kingshighway 
Blvd, St. Louis, MO 63110, United States. 
gbroze@im. wustl . edu 

Thrombosis and Haemostasis, (2001) 85/5 (861-865). 
Refs: 8 

THHADQ 



ISSN: 0340-6245 
Germany 

Journal; Article 



CODEN: 



022 
030 
025 
029 
037 

English 
English 



Human Genetics 

Pharmacology 

Hematology 

Clinical Biochemistry 
Drug Literature Index 



Protein Z-dependent protease inhibitor (ZPI) is 
plasma proteinase inhibitor in the serpin superfamily 
that produces rapid inhibition of factor Xa in the presence of 
phospholipids, Ca(++) and protein Z (PZ). Mouse ZPI cDNA was 
isolated and cloned from mouse liver RNA using RT-PCR. The cDNA contains 
100 nucleotides 5' of a translation initiation codon and an open reading 
frame of 1344 nucleotides followed by a 163 nucleotide 3' untranslated 
sequence with a poly (A) tail. The cDNA predicts a signal peptide 
containing 21 amino acids and a mature protein of 427 residues with 8 
potential sites for N-linked glycosylation. The oligonucleotide and 
predicted amino acid sequences of mouse ZPI are 72% and 81% 
homologous with those of human ZPI. Like human ZPI, 
mouse ZPI contains tyrosine-serine (P(l)-P(l) 1 ) at its reactive 
center in contrast to the rat molecule which contains tyrosine-cysteine. 
By Northern analysis, mouse ZPI mRNA is 1.6 kb in size and, 
similar to both human and rat, it is detectable in liver, but not in 
heart, brain, spleen, lung, kidney, skeletal muscle or testes. 
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Heritability of clotting factors, 
coagulation inhibitors and activation 
peptides . 

Rosendaal, Frits R. [Reprint author]; Hasstedt, Sandra J. 
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DOCUMENT TYPE: 
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Bauer, Kenneth; Broze, George J. ; Long, George L.; Scott, 
Bruce T . ; Callas, Peter W.; Bovill, Edwin G. 
Clinical Epidemiology and Hematology, Leiden University 
Medical Center, Leiden, Netherlands 

Blood, (November 16, 2001) Vol. 98, No. 11 Part 1, pp. 
789a. print. 

Meeting Info.: 43rd Annual Meeting of the American Society 
of Hematology, Part 1. Orlando, Florida, USA. December 
07-11, 2001. American Society of Hematology. 
CODEN: BLOOAW. ISSN: 0006-4971. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 1 May 2002 
Last Updated on STN: 1 May 2002 
High levels of several clotting factors have been associated 
with an increased thrombotic risk. These levels may be genetically 
determined (by quantitaive trait loci). We investigated the contribution 
of genetic factors to the levels of procoagulant factors, anticoagulant 
factors and activation peptides. We used blood samples 
collected in an ongoing study of a large kindred with protein C 
deficiency, living in the North-eastern United States, Blood 
samples were collected over a time frame of 15 years, numbers of 
individuals per assay vary. Assays were performed by ELISA except FPA 
(RIA, Mallincrodt Inc.) and FVIII (one-stage clotting assay). 
We excluded individuals using coumarins (for PC, PS, PZ, ZPI), 
who were pregnant (for PS, FVIII), with protein C deficiency (for PC) and 
with G20210A (for FII) . Each variable was transformed to normality and 
adjusted for age and sex. Factor VIII was adjusted for ABO blood 
group and vWF. Heritability, the proportion of the variance attributed to 
polygenes, was estimated for each variable using PAP (Hasstedt 2001) . 
Levels of several procoagulant factors (FV, FVIII) and anticoagulant 
factors (AT, PC, PS) had heritabilities between 30 and 60 percent. 
Activation of protein C, as indicated by PCP, and APC-inhibitor 
complexes, had a high heritability (36-77 percent), while both levels of 
prothrombin and prothrombin activation had not. 
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DUPLICATE 3 
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Protein Z circulates in plasma in a complex with 
protein Z-dependent protease inhibitor. 
Tabatabai A.; Fiehler R. ; Broze G.J. Jr. 

Dr. G.J. Broze Jr., Division of Hematology, Barnes- Jewish 
Hospital, 216 S. Kingshighway Blvd., St. Louis, MO 63110, 
United States, gbroze@im.wustl.edu 
Thrombosis and Haemostasis, (2001) 
Refs: 31 

ISSN: 0340-6245 CODEN: THHADQ 
Germany 

Journal; Article 
029 Clinical Biochemistry 

025 Hematology 
English 
English 

Protein Z (PZ) is a vitamin K-dependent plasma protein that 
forms a Ca (++) -dependent complex with factor Xa at phospholipid surfaces, 
This interaction between PZ and factor Xa enhances by > 1000-fold the 
inhibition of factor Xa by the serpin called protein Z-dependent 
protease inhibitor (ZPI) . These experiments show that 
PZ also binds ZPI in a process that does not require Ca(++) or 
phospholipids. In pooled normal plasma, which contains excess 
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DOCUMENT TYPE: 
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LANGUAGE : 
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AB 



ZPI relative to PZ, all the PZ appears to be bound in a complex 
with ZPI • The binding of PZ to ZPI reduces the rate 
and extent of factor XIa inhibition produced by ZPI - 

During the course of these studies, it was noted that a PZ purification 
procedure, that included NaSCN (2.0 M) elution of PZ from an 
immunoaf f inity column, produced aggregated, inactive forms of PZ. 
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2001440927 MEDLINE 
21379114 PubMed ID: 11487045 

Protein Z-dependent regulation of coagulation- 
Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital, Washington 
University School of Medicine, St. Louis, MO 63110, USA.. 
gbroze@im. wustl . edu 

THROMBOSIS AND HAEMOSTAS I S , (2001 Jul) 86 (1) 8-13. Ref: 
47 

Journal code: 7608063. ISSN: 0340-6245. 
Germany: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200201 

Entered STN: 20010813 
Last Updated on STN: 20020125 
Entered Medline: 20020122 

is a 62 kDa vitamin K-dependent plasma protein 
a cofactor for the inhibition of factor Xa by 
protein Z-dependent protease inhibitor (ZPI) . 
ZPI is a recently identified 72 kDa member of the serpin 
superfamily of proteinase inhibitors that contains a tyrosine at 
its reactive center. PZ circulates in plasma in a complex with 
ZPI. Inhibition of factor Xa by ZPI in the 

presence of phospholipids and Ca++ is enhanced 1000-fold by PZ, but 

ZPI also inhibits factor XIa in a process that does not 

require PZ, phospholipids or Ca++. ZPI activity is consumed 

during coagulation through proteolysis mediated by factor Xa 

with PZ and factor Xla. Concomitant PZ deficiency dramatically increases 

the severity of the prothrombotic phenotype of factor VLeiden mice. 

Studies to determine the potential roles of PZ and ZPI 

deficiency in human thrombosis are in progress. 
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15 MEDLINE on STN DUPLICATE 5 

2001051375 MEDLINE 
20504046 PubMed ID: 11049983 

Characterization of the protein Z-dependent protease 
inhibitor. 

Han X; Fiehler R; Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital at 
Washington University Medical Center, St Louis, MO 63110, 
USA. 

BLOOD, (2000 Nov 1) 96 (9) 3049-55. 
Journal code: 7603509. ISSN: 0006-4971. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200012 

Entered STN: 20010322 

Last Updated on STN: 20010322 



Entered Medline: 20001211 
AB Protein Z-dependent protease inhibitor (ZPI) is a 

72-kd member of the serpin superfamily of proteinase inhibitors 

that produces rapid inhibition of factor Xa in the presence of 

protein Z (PZ), procoagulant phospholipids, and Ca(++) (t(l/2) less than 

10 seconds) . The rate of factor Xa inhibition by ZPI 

is reduced more than 1000-fold in the absence of PZ . The factor Xa- 

ZPI complex is not stable to sodium dodecyl sulf ate-polyacrylamide 

gel electrophoresis, but is detectable by alkaline-polyacrylamide gel 

electrophoresis. The combination of PZ and ZPI dramatically 

delays the initiation and reduces the ultimate rate of thrombin generation 

in mixtures containing prothrombin, factor V, phospholipids, and Ca(++). 

In similar mixtures containing factor Va, however, PZ and ZPI do 

not inhibit thrombin generation. Thus, the major effect of PZ 

and ZPI is to dampen the coagulation response prior to 

the formation of the prothrombinase complex. Besides factor Xa, 

ZPI also inhibits factor XIa in the absence of PZ, 

phospholipids, and Ca(++). Heparin (0.2 U/mL) enhances the rate (t(l/2) = 
25 seconds vs 50 seconds) and the extent (99% vs 93% at 30 minutes) of 
factor XIa inhibition by ZPI. During its 

inhibitory interaction with factor Xa and factor XIa, ZPI 

is proteolytically cleaved with the release of a 4.2-kd peptide. The 

N-terminal amino acid sequence of this peptide ( SMPPVIKVDRPF) establishes 

Y387 as the P(l) residue at the reactive center of ZPI. 

ZPI activity is consumed during the in vitro coagulation 

of plasma through a proteolytic process that involves the 

actions of factor Xa with PZ and factor XIa. 
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AUTHOR: Broze Jr G J 

PATENT ASSIGNEE: Univ . Washington 

LOCATION: St. Louis, MO, USA. 

PATENT INFO: WO 9960126 25 Nov 1999 

APPLICATION INFO: WO 1999-US7040 13 May 1999 

PRIORITY INFO: US 1998-86571 19 May 1998 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 2000-062457 [05] 

AB Human protein-Z-dependent protease-inhibiting (ZPI) 

(A) with a mol.wt. of 72,000, an N-terminal amino acid sequence of 12 

residues (disclosed) , and inhibits Factor-Xa in the presence of 

protein-Z, calcium ions and cephalin, is claimed. (A) is a single chain 

protein that gives a rapid inhibition of Factor-Xa in the 

presence of protein-Z, calcium ions and cephalin. Also claimed are: a 

DNA molecule comprising a sequence encoding a protein sequence of 423 

amino acids (disclosed) ; a ZPI with a disclosed 423 amino acid 

protein sequence; a method for inhibiting blood 

coagulation involving administering protein-Z and/or ZPI 

; and a method for inhibiting Factor-Xa in serum or 

plasma comprising contacting the serum or plasma with 

an inhibitor as in (A) or a protein of 423 amino acids. The 

Factor-Xa-inhibitor has anticoagulant and thrombolytic 

activity. The ZPI can be used for inhibiting 

Factor-Xa in serum or plasma. A DNA sequence of 2,466 bp is 

disclosed. (54pp) 



L14 ANSWER 13 OF 15 



MEDLINE on STN 



DUPLICATE 7 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE 



CONTRACT NUMBER 
SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



1999389569 MEDLINE 
99389569 PubMed ID: 10460162 

The protein Z-dependent protease inhibitor is a 
serpin . 

Han X; Huang Z F; Fiehler R; Broze G J Jr 
Division of Hematology, Barnes- Jewish Hospital at 
Washington University School of Medicine, St. Louis , 
Missouri 63110, USA. 
HL-60782 (NHLBI) 

BIOCHEMISTRY, (1999 Aug 24) 38 (34) 11073-8. 
Journal code: 0370623. ISSN: 0006-2960. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-AF181467 
199909 

Entered STN: 19991005 
Last Updated on STN: 19991005 
Entered Medline: 19990923 
In the presence of phospholipid vesicles and calcium ions, protein Z (PZ) 
serves as a cofactor for the inhibition of coagulation 
factor Xa by a plasma protein called PZ-dependent protease 
inhibitor (ZPI) . To further characterize ZPI, 

its cDNA has been isolated and cloned from a human liver cDNA library. 

The ZPI cDNA is 2.44 kb in length and has a relatively long 5 f 

region (466 nt) that contains six potential ATG translation start codons . 

ATG 1 s 1-4 are followed by short open reading frames, whereas ATG ( 5 ) and 

ATG (6) are in an uninterrupted open reading frame that includes the 

encoded ZPI protein. In vitro experiments show that ATG (6) is 

sufficient for the expression of rZPI in cultured Chinese hamster ovary 

cells. Northern analysis suggests the liver is a major site of 

ZPI synthesis. The predicted 423 residue amino acid sequence of 

the mature ZPI protein is 25-35% homologous with members of the 

serpin superfamily of protease inhibitors and is 18% identical 

to the amino acid sequence predicted by a previously described cDNA 

isolated from rat liver, regeneration-associated serpin protein-1 

(rasp-1) . Thus, ZPI is likely the human homologue of rat 

rasp-1. Alignment of the amino acid sequence of ZPI with those 

of other serpins predicts that Y387 is the P(l) residue at the reactive 

center of the ZPI molecule. Consistent with this notion, 

rZPI(Y387A), an altered form of ZPI in which tyrosine 387 has 

been changed to alanine, lacks PZ-dependent factor Xa inhibitory 

activity. 
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1998356143 MEDLINE 
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Isolation of a protein Z-dependent plasma 
protease inhibitor. 
Han X; Fiehler R; Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital at 
Washington University School of Medicine, 216 South 
Kingshighway Boulevard, St. Louis, MO 63110, USA. 
HL34462 (NHLBI) 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERICA, (1998 Aug 4) 95 (16) 9250-5. 
Journal code: 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 



LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199809 

ENTRY DATE: Entered STN: 19980917 

Last Updated on STN: 19980917 
Entered Medline: 19980908 

AB Human protein Z (PZ) is a 62,000-Mr, vitamin K-dependent plasma 
protein whose structure is similar to coagulation factors VII, 
IX, X, protein C, and protein S, but whose function is not known. The 
procoagulant activity of factor Xa in a one-stage plasma 
coagulation assay is reduced when factor Xa is first incubated 
with PZ. This apparent inhibitory effect is time dependent, 
requires the presence of calcium ions and procoagulant phospholipids 
(rabbit brain cephalin) , and appears predominantly related to the 
incubation period of PZ with cephalin. In serum the initial rate of 
inhibition of factor Xa with calcium ions and cephalin also is 
enhanced in the presence PZ . A PZ-dependent protease inhibitor 
(ZPI) has been isolated from plasma. ZPI is 

a 72,000-Mr single-chain protein with an N-terminal amino acid sequence of 
LAPSPQSPEXXA (X = indeterminate) and an estimated concentration in 
citrate-treated plasma of 1.0-1.6 microg/ml. In systems using 
purified components, the factor Xa inhibition produced by 
ZPI is rapid (>9b% within 1 min by coagulation assay) 
and requires the presence of PZ, calcium ions, and cephalin. The 
inhibitory process appears to involve the formation of a factor 
Xa-PZ-ZPI complex at the phospholipid surface. 
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Polypeptide composition for stimulating vascular 
endothelial cell growth and inhibiting 
blood coagulation 

Kitaguchi, Nobuya; Aratake, Takashi; Tokushima, Yasuo 

Asahi Chemical Industry Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 17 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



JP 04327538 A2 19921117 JP 1991-97126 19910426 

PRIORITY APPLN. INFO.: JP 1991-97126 19910426 

AB A polypeptide capable of stimulating vascular endothelial cell growth and 

inhibiting blood coagulation is provided. The 

compn. is useful in treatment of cardiovascular diseases, burns, ulcer, 

etc. The polypeptide is derived from the protease-inhibiting 

region APPI of Alzheimer disease-related glycoproteins APP. The core 

region, KPI, for the protease inhibitor activity of APP751 and 

APP770 also exhibits the vascular endothelial cell growth-stimulating 

activity. The KPI was expressed in COS cells or Escherichia coli as a 

single or chimeric protein for mass prodn. and its biol. activities obsd. 
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200337764 6 IN-PROCESS 
22794934 PubMed ID: 12911591 

Autoimmune antiphospholipid antibodies impair the 
inhibition of activated factor X by protein Z/protein 
Z-dependent protease inhibitor. 

Forastiero R R; Martinuzzo M E; Lu L; Broze G J 
Division of Haematology, Thrombosis and Haemostasis, 
Favaloro University, Favaloro Foundation, Buenos Aires, 
Argentina . 

J Thromb Haemost, (2003 Aug) 1 (8) 1764-70. 
Journal code: 101170508. ISSN: 1538-7933. 
England: United Kingdom 
Journal; Article; ( JOURNAL ARTICLE) 
English 

IN-PROCESS; NONINDEXED; Priority Journals 
Entered STN: 20030813 
Last Updated on STN: 20030813 
c process is tightly regulated by several antithrombotic 
Among them, protein Z ( PZ ) -dependent protease inhibitor ( 



ZPI) potently inhibits factor (F)Xa in a manner dependent on 
calcium ions, phospholipids and PZ . Autoimmune antiphospholipid 
antibodies (aPL) are mainly directed against phospholipid-binding plasma 
proteins such as beta2-glycoprotein I (beta2GPI) and prothrombin, and are 
known to interfere with phospholipid-dependent hemostatic pathways. In 
this study, we investigated whether purified aPL are able to interfere 
with inhibition of FXa by PZ/ZPI. beta2GPI modestly delayed the 
FXa inactivation by PZ/ZPI and most isolated aPL-IgGs were found 
to further increase the inhibitory potential of beta2GPI on PZ/ZPI 
activity. Without beta2GPI, the PZ/ZPI activity was unaffected 
by the addition of aPL-IgG. As PZ deficiency is hypothesized to lead to a 
prothrombotic state, we performed a case-control study to measure plasma 
levels of PZ and ZPI in 66 patients with autoimmune aPL and 152 
normal controls. The prevalence of low PZ levels (below the 5th 
percentile of controls) was significantly greater in the 37 patients with 
definite antiphospholipid syndrome (APS) (24.3%) but not in the 29 aPL 
patients not fulfilling the criteria for APS (10.3%) compared with the 
normal group (4.6%, P < 0.001 vs. APS). ZPI antigen levels 
were similar in patients with aPL and normal controls. Concomitant PZ 
deficiency increased by approximately sevenfold the risk of arterial 
thrombosis in aPL patients. Taken together, these data suggest that the 
PZ/ZPI system is commonly impaired in aPL patients thus probably 
increasing the thrombotic risk. 
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TITLE: Mouse protein Z-dependent protease inhibitor cDNA. 

AUTHOR: Zhang J; Broze G J Jr 

CORPORATE SOURCE: Division of Hematology, Barnes- Jewish Hospital at 

Washington University Medical Center, St Louis, MO 63110, 
USA. 

SOURCE: THROMBOSIS AND HAEMOSTASIS, (2001 May) 85 (5) 861-5. 

Journal code: 7608063. ISSN: 0340-6245. 
PUB. COUNTRY: Germany: Germany, Federal Republic of 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200202 

ENTRY DATE: Entered STN: 20020121 

Last Updated on STN: 20020220 
Entered Medline: 20020219 

AB Protein Z-dependent protease inhibitor (ZPI) is plasma 

proteinase inhibitor in the serpin superfamily that produces rapid 

inhibition of factor Xa in the presence of phospholipids, Ca++ and protein 

Z (PZ) . Mouse ZPI cDNA was isolated and cloned from mouse liver 

RNA using RT-PCR. The cDNA contains 100 nucleotides 5' of a translation 

initiation codon and an open reading frame of 1344 nucleotides followed by 

a 163 nucleotide 3 ! untranslated sequence with a poly (A) tail. The cDNA 

predicts a signal peptide containing 21 amino acids and a mature protein 

of 427 residues with 8 potential sites for N-linked glycosylation . The 

oligonucleotide and predicted amino acid sequences of mouse ZPI 

are 72% and 81% homologous with those of human ZPI. Like human 

ZPI, mouse ZPI contains tyrosine-serine (Pl-Pl 1 ) at its 

reactive center in contrast to the rat molecule which contains 

tyrosine-cysteine. By Northern analysis, mouse ZPI mRNA is 1.6 

kb in size and, similar to both human and rat, it is detectable in liver, 

but not in heart, brain, spleen, lung, kidney, skeletal muscle or testes. 



L17 ANSWER 3 OF 7 MEDLINE on STN DUPLICATE 3 

ACCESSION NUMBER: 2002009330 MEDLINE 
DOCUMENT NUMBER: 21239115 PubMed ID: 11341501 



Protein Z circulates in plasma in a complex with protein 
Z-dependent protease inhibitor. 
Tabatabai A; Fiehler R; Broze G J Jr 
Division of Hematology, Barnes- Jewish Hospital at 
Washington University Medical Center, St Louis, MO 63110, 
USA. 

THROMBOSIS AND HAEMOSTAS I S , (2001 Apr) 85 (4) 655-60. 
Journal code: 7608063. ISSN: 0340-6245. 
Germany: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200112 

Entered STN: 20020121 
Last Updated on STN: 20020121 
Entered Medline: 20011204 
Protein Z (PZ) is a vitamin K-dependent plasma protein that forms a 
Ca++- dependent complex with factor Xa at phospholipid surfaces. This 
interaction between PZ and factor Xa enhances by >1, 000-fold the 
inhibition of factor Xa by the serpin called protein Z-dependent protease 
inhibitor (ZPI) . These experiments show that PZ also binds 
ZPI in a process that does not require Ca++ or phospholipids. In 
pooled normal plasma, which contains excess ZPI relative to PZ, 
all the PZ appears to be bound in a complex with ZPI. The 
binding of PZ to ZPI reduces the rate and extent of factor XIa 
inhibition produced by ZPI. During the course of these studies, 
it was noted that a PZ purification procedure, that included NaSCN (2.0 M) 
elution of PZ from an immunoaf f inity column, produced aggregated, inactive 
forms of PZ. 
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2001440927 MEDLINE 
21379114 PubMed ID: 11487045 

Protein Z-dependent regulation of coagulation. 
Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital, Washington 
University School of Medicine, St. Louis, MO 63110, USA.. 
gbroze@im. wustl . edu 

THROMBOSIS AND HAEMOSTASIS, (2001 Jul) 86 (1) 8-13. Ref: 
47 

Journal code: 7608063. ISSN: 0340-6245. 
Germany: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200201 

Entered STN: 20010813 
Last Updated on STN: 20020125 
Entered Medline: 20020122 
Protein Z (PZ) is a 62 kDa vitamin K-dependent plasma protein that serves 
as a cofactor for the inhibition of factor Xa by protein Z-dependent 
protease inhibitor (ZPI) . ZPI is a recently 

identified 72 kDa member of the serpin superfamily of proteinase 

inhibitors that contains a tyrosine at its reactive center. PZ circulates 

in plasma in a complex with ZPI. Inhibition of factor Xa by 

ZPI in the presence of phospholipids and Ca++ is enhanced 

1000-fold by PZ, but ZPI also inhibits factor XIa in a process 

that does not require PZ, phospholipids or Ca++. ZPI activity 

is consumed during coagulation through proteolysis mediated by factor Xa 

with PZ and factor Xla. Concomitant PZ deficiency dramatically increases 
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the severity of the prothrombotic phenotype of factor VLeiden mice. 
Studies to determine the potential roles of PZ and ZPI 
deficiency in human thrombosis are in progress. 
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2001051375 MEDLINE 
20504046 PubMed ID: 11049983 

Characterization of the protein Z-dependent protease 
inhibitor . 

Han X; Fiehler R; Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital at 
Washington University Medical Center, St Louis, MO 63110, 
USA. 

BLOOD, (2000 Nov 1) 96 (9) 3049-55. 
Journal code: 7603509. ISSN: 0006-4971. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200012 

Entered STN: 20010322 
Last Updated on STN: 20010322 
Entered Medline: 20001211 
Protein Z-dependent protease inhibitor (ZPI) is a 72-kd member 
of the serpin superfamily of proteinase inhibitors that produces rapid 
inhibition of factor Xa in the presence of protein Z (PZ), procoagulant 
phospholipids, and Ca(++) (t(l/2) less than 10 seconds). The rate of 
factor Xa inhibition by ZPI is reduced more than 1000-fold in 
the absence of PZ. The factor Xa-ZPI complex is not stable to 
sodium dodecyl sulf ate-polyacrylamide gel electrophoresis, but is 
detectable by alkaline-polyacrylamide gel electrophoresis. The 
combination of PZ and ZPI dramatically delays the initiation and 
reduces the ultimate rate of thrombin generation in mixtures containing 
prothrombin, factor V, phospholipids, and Ca(++). In similar mixtures 
containing factor Va, however, PZ and ZPI do not inhibit 
thrombin generation. Thus, the major effect of PZ and ZPI is to 
dampen the coagulation response prior to the formation of the 
prothrombinase complex. Besides factor Xa, ZPI also inhibits 
factor XIa in the absence of PZ, phospholipids, and Ca(++). Heparin (0.2 
U/mL) enhances the rate (t(l/2) = 25 seconds vs 50 seconds) and the extent 
(99% vs 93% at 30 minutes) of factor XIa inhibition by ZPI » 
During its inhibitory interaction with factor Xa and factor XIa, 
ZPI is proteolytically cleaved with the release of a 4.2-kd 
peptide. The N-terminal amino acid sequence of this peptide 
(SMPPVIKVDRPF) establishes Y387 as the P(l) residue at the reactive center 
of ZPI. ZPI activity is consumed during the in vitro 

coagulation of plasma through a proteolytic process that involves the 
actions of factor Xa with PZ and factor XIa. 
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1999389569 MEDLINE 
99389569 PubMed ID: 10460162 

The protein Z-dependent protease inhibitor is a serpin. 
Han X; Huang Z F; Fiehler R; Broze G J Jr 
Division of Hematology, Barnes- Jewish Hospital at 
Washington University School of Medicine, St. Louis, 
Missouri 63110, USA. 
HL-60782 (NHLBI) 

BIOCHEMISTRY, (1999 Aug 24) 38 (34) 11073-8. 
Journal code: 0370623. ISSN: 0006-2960. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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English 

Priority Journals 
GENBANK-AF1 814 67 
199909 

Entered STN: 19991005 
Last Updated on STN: 19991005 
Entered Medline: 19990923 
AB In the presence of phospholipid vesicles and calcium ions, protein Z (PZ) 
serves as a cofactor for the inhibition of coagulation factor Xa by a 
plasma protein called PZ-dependent protease inhibitor (ZPI) . To 
further characterize ZPI, its cDNA has been isolated and cloned 
from a human liver cDNA library. The ZPI cDNA is 2.44 kb in 
length and has a relatively long 5' region (466 nt) that contains six 
potential ATG translation start codons . ATG's 1-4 are followed by short 
open reading frames, whereas ATG (5) and ATG (6) are in an uninterrupted 
open reading frame that includes the encoded ZPI protein. In 
vitro experiments show that ATG (6) is sufficient for the expression of 
rZPI in cultured Chinese hamster ovary cells. Northern analysis suggests 
the liver is a major site of ZPI synthesis. The predicted 423 
residue amino acid sequence of the mature ZPI protein is 25-35% 
homologous with members of the serpin superfamily of protease inhibitors 
and is 78% identical to the amino acid sequence predicted by a previously 
described cDNA isolated from rat liver, regeneration-associated serpin 
protein-1 (rasp-1) . Thus, ZPI is likely the human homologue of 
rat rasp-1. Alignment of the amino acid sequence of ZPI with 
those of other serpins predicts that Y387 is the P(l) residue at the 
reactive center of the ZPI molecule. Consistent with this 
notion, rZPI (Y387A) , an altered form of ZPI in which tyrosine 
387 has been changed to alanine, lacks PZ-dependent factor Xa inhibitory 
activity. 
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1998356143 MEDLINE 
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Isolation of a protein Z-dependent plasma protease 
inhibitor. 

Han X; Fiehler R; Broze G J Jr 

Division of Hematology, Barnes- Jewish Hospital at 
Washington University School of Medicine, 216 South 
Kingshighway Boulevard, St. Louis, MO 63110, USA. 
HL34462 (NHLBI ) 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERICA, (1998 Aug 4) 95 (16) 9250-5. 
Journal code: 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199809 

Entered STN: 19980917 
Last Updated on STN: 19980917 
Entered Medline: 19980908 
Human protein Z (PZ) is a 62,000-Mr, vitamin K-dependent plasma protein 
whose structure is similar to coagulation factors VII, IX, X, protein C, 
and protein S, but whose function is not known. The procoagulant activity 
of factor Xa in a one-stage plasma coagulation assay is reduced when 
factor Xa is first incubated with PZ . This apparent inhibitory effect is 
time dependent, requires the presence of calcium ions and procoagulant 
phospholipids (rabbit brain cephalin) , and appears predominantly related 
to the incubation period of PZ with cephalin. In serum the initial rate 
of inhibition of factor Xa with calcium ions and cephalin also is enhanced 
in the presence PZ . A PZ-dependent protease inhibitor (ZPI) has 
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been isolated from plasma. ZPI is a 72,000-Mr single-chain 
protein with an N-terminal amino acid sequence of LAPSPQSPEXXA (X = 
indeterminate) and an estimated concentration in citrate-treated plasma of 
1.0-1.6 microg/ml. In systems using purified components , the factor Xa 
inhibition produced by ZPI is rapid (>95% within 1 min by 
coagulation assay) and requires the presence of PZ, calcium ions, and 
cephalin. The inhibitory process appears to involve the formation of a 
factor Xa-PZ-ZPI complex at the phospholipid surface. 
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